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tear-shaped cavities formed from billet; two of them are in contact by outer surfaces of widened 
portions forming third cavity between them; Inner surfaces of two tear-shaped cavities are formed 
by Inner surface of round billet and their outer surfaces are formed by outer surface of round 
billet Inner surface of center cavity is formed by outer surface of round billet and outer surface 
of this cavity is formed by Inner surface of round billet EFFECT: enhanced reliability. I dwg: 



-1- 



RU 2091655 Ci 



(21) Application number 94033638 

(22) Date of tiling: 19940915 
(51) Int O: F16L9/02 

(56) References cited: 

Avropcxoe cb^ctoii>ctbo CCCP N 1648597. e/x. D 21 D 15/02, 1991. 

(71) Applicant: AKUHOHtpiioc o6mecTBO OTXpbrroro Tuna "YpanbCKMfc HayMHo-HocneflOBaTenbcxHH 
HHcnrryT Tpy6uoft npoMbrameHHocTtr 

(72) Inventor: Bixmkob K>.H, ry6nH A.M., 5o6kob H.A., UbmanoD B.<1>., AoApaxvcaHOB T.C., CauapnnoB 
K).B.. Bjthhob 10.H., ry6nH A.M., Eo6kob H.A.. Umkojiob B.4., A6^paxuanoB I\C. t CauapfraoB K>£. t 

(73) Proprietor: AxqjiOHepHoe otiojecTBo OTKpfatToro Tuna "ypajxbciuffi Hayroo-KocneflOBaTenfaCKKfi 
HHcnrryT Tpytfaoft npoMbmxneHHOCTH N 

(54) lTPOMUIbHAH TPVBA 

(57) Abstract: 

Hrnom/aopamfe: b TpytSocTpoeHMii. CympocTt* iraoopereHitsi: Rpo$iuu» BbinonBea b eane CHWuerpsnmofi 
KOutfsmamiH K3 Tpex Kan/iea^m>ix ncjioerefi. oopasosaHiibix H3 Tpy6noft aaroroBKB. niae bo Koropfaoc 
conpmcacaxyTCH wexny ooooft HapyiKHWvm noBepxBOCTHMH ynmpeaHbtx Macreft c fopMHPOftaimtM MejKRy 
hhmh TpcTbcn nonocni. npfl *tom BHyrpeHRHe noBepXHOCTSt abyx KaiuxeatgjHbtx nonocrreH o6pa30B*abi 
BHVTpeHHeft noBepxROCTfaio TpytSeoft aaroTOBKM, nx uapymiaie noaepXHOCTH o6pa30BaHbi HapyraHoft 
noacpxHOCTbJo Tpyoeoa saroroBKH, a BHyrpeHHRH noeepxnocTb cpe^Hefi nanocnt o6pa3oeana Hapyxaofi 
noBcpxHocTfaio Tpy6Roft 3aroTOBKM. HapyxHaa nosepxHocTb rrott nonocm oGpaaoBaHa BHyrpcHHefl 
noBepxHOCTbio Tpy6aou oaroroBKJL 1 h/i. 
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Description [OnHcanac ■aoopcreHKHi: 

H306pCTCHHC OTHOCHTCH K. o6pa6oTKC MCTfiJUIOB ^a&JICHKCM K WOMCT 6blTb IKDOJIb30BaHO npH 

loroToancHMH Tpy6 c $acoHKUM npafconeu, npnuesuKUbtx b Kauecrec 3atotodok iuiacTupcfl, 
ncmmayexcbix pjisi ooocTaHoaneHHw repuexwuHocTw bo^hhux, HotyraKbzx h raaoawx ckbaxxh. 

MosccTHa MHorony^cBaH npoAonbHo-ro^pHpoBaHHaH Tpy6a, npmorraH 3a nporOTHn. BtmojiHCHHaH M3 
npyrjioft Tpy6HO« 3art>TOBXH ny-reu flc^ojn OT P OBaKHH (pacTHmcHsiH) cc nonepe««Hon> ccmchmh. PeryjmpyH 
Benxramy B^aamcBaHHfl pomcROB b oanoroBKy h hx xojdwcctbo, mojkho Ha ojjhoB onpaaKC raroraaniiBaTb 
Tpy6w c pa3JiscifKbiw npo^stncM. *rro oco6chko Bamao pjia Tpy6, wcnojib3ye^ojx b aa^ecTBe iuiacrbipeft p/in 
pcuotrra oocaffHboc rpy<5. 

Hc^ocraTKow toko* Tpy6ti hbahctch oojibtuaw crencHb ffp^apuaufm b Mecrax K3nc6a, hto yMCHbinacx 
BO3M0KB0CTb pacmKpeHHH tuxacrbrptt b kojiohhc k yBcnmHBaer cTparvBaiomKe ManpamcKMH h, xpoMc 
toto. oaribmoe KOjnwecToo KOHneHTpaxopos Hanpfu&CHKH b uecrax icsrnoa Tpy6w. 

TcxHSwecKan 3a£awa, petnaeuan K3o6pctchhcm, 3aaroovarrc« b yucHbtncfam ucrawKHW ocraTOZHOH 
ne^opMaxQoi sa c^ct chsokcukh KpnnoHw npo^unn h b chhkchkh npoAOJifatcbtx jfctapicaBKa Tpy6w. 

ITocTaBneHHaH sa^aia pemaerca 3a crct toco, <rro b npo^uuibHott TpyfSc, npcHuyujecTBeHBO csa pHO fl, 
BbmonBeasoft c ^arvmHMM «ueHnew nptxjuuia. cornacBO ioo6pcTcmao, npo^mn> buxxuxbch b bra* 
cHMurrpxraBoA komdhbsz^bk H3 Tpcx xanncfwftHwx bojioctch. o6pa3oeaHHhtx a*3 TpytSaoft saroroBKB, abc id 
Koropboc conpsotacaioTCH weis^y oo6ofi HapyxHbiUH noocpxHOCTBMH ynrapeHBbOC wacreft c ^opuxfpOBaHHCM 
uexjjy hhmk Tpexbcft nojiocTSf, npa 9Tou BHyrpeHHHe noeepxitocTH KanncBH A Hfatx nanocTe* 

oopasoBaHbi BHyrpcHHcft noBCpxaocnJo TpytSnoa saroroeKH. hx HapyxHbi c noBepxBocni oopasoBaHbi 
KapyTKHoft noocpxHocTbio Tpy6noft sarxrroBKH. a BHyTpcBKsm noecpxHOCTb nonocTtf o6pa30Bana Hapyamofi 
noBepXHOcrtaio TpyfraoH 3aroTOBXH, HapymHan noBepxHOcrb 3toh nonocm oGpasoBaaa BHyrpeHHCM 
noBcpxHOcnjo TpySnoft aaroroBKH. 

B npcATiarofuoft npo^unbBoft Tpy6c 6am*natt iacrt» noaepxHocTH Tpytfw hbohctch uacrtjo oxnicaHBOH 

OKpyXBOCTH. WTO 3HaTOTCJIbHO yWCHbOiaCT KQJTJMOCTBO KOHIjeHTpaTOB HanpHKCHHH HO OCpHMCTpy Tpy6bt H 

ycKHMH paaAaHK upofyvuifi h nosbonacT npoHHocrt> cchchhh npn pas^anc Tpy6 b npoqpocc hx HcnojxtsoBaHHH 
b Kaueerse nnacTbipeft jyin BoocTaHoanoDw rcpMcnwHocni npa peMOBre oficaflHMx kohohh. Kpoue Toro, 
CHMxaiorrcfl ocTaTOMHbic HanpOTKCHHH k b csapBOM nrac nocne paswaro Tpyf5si b cxBaxKRe, Tax KaK 
ceapRoA diob BaxpnirrcH b 30kc uanoft A«J»pMamra. a ocra/ibsa* uaert. nepiDiCTpa Ic^opMHpoBaKHWc 
xaaneBHABfete hojioctb) hmcct imaBBbce nepexoAU c uanod kphbh3hoh. 

nepaucrp BapyxKoft noBepxHocra npo^anbHoa rpy(5fai geoconbgo 6orajne BHyrpcsBero repwucTpa oocaflpoft 
Tpy<Sbi b/m cooAaKHB saTRTa, a HapyxHbifl onncaHBbift BRaMCTp uomdc BayrpcHHcro BBaueipa o6caABon 
Tpytibi ff m o6ooicvchkh cbo6o«boix» cnycaa b cKBaxKBy. 

KcnamooaaKHe npo^Kntawx rpy6 b naiccTBe nnacrapca, ycrasaanHBaciibcx b mcctox BOBpesAeBHH 

(TpOBBHbl, MCCTHaB CKB03BaH K0pp03HH, ACp^P^POBaHHWe O TBCpCTHH, M3H0C H ftp.) o6caBKb(X KOTIOHB, 

HvcecT pflA npenxymocTB no cpaBHcmoo c Tp agwa B OBBb Ofli wcro^auH: b3tx)T0B7icbhc npotJucobHott TpytSbi ro 
csapHofi saroTOBXH ncoBanHCT 3HawrejtbHO can3trrb paexogbf sa ce npOBSBpncTBo; Tax xax 
3HavrrcnbHafl tacTb aepKMCTpa Tpy6w bbbbctcb viacruo onHcaHHofl oxpyxBocTH. vro yueafamacr 
KOJowccTBo KOKmcHTparoB, yBOTWHBacT nnon;aAb conpuxocHOBCRHB npx pBoppnt utxpy BbmpaarieHBOH 
Tpytiaft n kojiobhoA a ysemraiBaeT uanpxmoom cTpanroaHHH; BoouaxBOCTb npaMeBCKHH npo4»uibHWX 
Tpy6, o^opMHpoBaHKbOC a 6yHTbi. nooBonncT coKpanrrfa BpcMH peuosTa. yMCHbonm> pacxQA MarepKanoB n 
3a-rpaTM npM pcMonre noBpcmACHHWx yuaomoB roiacTwpm« xoBennoft jymm*, npOB3BOAHTf> peuoirr B 
cxBaxKBax aa 3Ha«orrenbHbix rnytSiraax. noBbicim> HaACXBOCTb a jjpnroBcuiom* orpeMOKTHpoBaiaioro 
yuacTxa. 

ripx ^opMHpoBaHKH 6yBTa H3 npcwiaracMon npo^nnbHoa Tpy6bt 3BaHHTCAbBO CBHxaxrrcH npoAonbHbtc 
fK^opuaufm h cftpywKBaKue Tpy6w. Tax xaa yxnaAxa brtkob npoApjibRoll Tpy6ki npomao^HTCfl Ha a« 
onopbf ymKpcRRbix uacrefl KanncBHnBbix nonocrefl. 

Kpouc toto, npcAnaracubift npo^anb hmcct npcrraTQ*aryio jKccTxocTb. m npa $opifHpoBaHHH 6yKra uc 
npowcxoAHrr ckcrtkh ccmchhh. a npH paaMOTKc hc Tpc6yrrc« AonQmntTOibHbix oncpamifl h o6opyAOBaHHfi 
Ajih npaBKM TpytSbi or CKpyMXBaHKB. 

nptAnaraeuaR TpytJa npa uaxcHManbiiofl KOMnaKTBocTH cemtxH hmcct KanoonbrnRC paAxycbt xpMBKSHbi 

4>OpMbt CCMCHMR ^aCOHHOPO ITpO^UJlH. A MCM MCKbUIC KDHBHSHa QopUk* CC4CKHB RpO$HAH« TCM MCHbBIC 

HspacxoAOBaH pecype luiacnwHocm npH ^opMOBxe npo^wiH b crane h npn pao^awc cro b cxBaxHHC, tcm 
ueHbiuc Bemnooia ocraTOHHbtx HanpHJRCHHfi. 

Ha weprewe H3o6paweKn« npo$iuibHaH xpy6a noncpewoe ccmchmc* rpp I n2 - xarmeBHAHue nonocrii. 3 
caapHofl moo. 
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Ha i/eprabie 

cnytx DCKBa^HHy k uecry noBpcmacHHH. W o6ocnctt] ™rr coo6oflHbtft 

npofcOTbHyio Tpy6y nonyriaiOT arej^yjon^ ©Spasou. 

— . ~ no ee^^L^j^-^^rr — 

« ofewwB Tpyfic. Hook pa^n^™^^^! "MipaBnHercH h tootho npHneracx 

^^^^ — ^ 
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Claims [4>opMyna H3o6pereaiL«I: 

ripo^HnbHaH Tpy6a. rrpcMMymccTDCHHo caapHan. BbaxuiHCHHaH c $acoHHbcu ochchmcm npofruiH. 
oTJnreajomattc* rru t <rro npo$mib bwitojihch b ewrc csfUMerpipiHoft Kow&aianHH H3 Tpex Kaxuieo^HbUC 
nonoercft o6pasoBaHHbix K3 Tpy6noA 3aroroQKM, ^oe H3 Koropbtx coapmacaro-rcH ucmjjy 0060A 
HapyxHbiMR noocpXHocTHMH yiUHpeHHMx Macrefi c ^opMBpoBafDKM ucjc^y hmuh TpcTbcfl ncjiocrw. npn 
rrrow BHyrpcHHuc noeepxHocm A^y* KanncBHjjHbtx nanoercH o6pa30DaHW BtryrpcHHCM nODepxHOCTfaM 
Tpy6Hoft sarorooKK, hx HapyxKbie noeepxKOCTH o6pa30Dauu HapyxiioA nooepxHocrtJO Tpy6Hoft saroTOGous, 
a BKyrpcHK^m noocpxHocrt cpeflHeft nonocrw o6pa30BaHa Hapyxmofl nooepxHocrwo TpytSHoft aaroTOBKH. 
HapymnaH noocpxMocn» yroft narcocru o6pa30Bana EwyrpcHHcft noecpxHocrwo rpyfaoft aaroroaui. 
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(54) SHAPED PIPE 
(57) Abstract: 

Field: Pipe production. Substance of invention: The shaped pipe is a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact forming the third chamber, the 
internal surfaces of the first two guttiform chambers are formed by the internal surface of 
the pipe blank, their external surfaces are formed by that of the pipe blank, the internal 
surface of the middle chamber is formed by the external surface of the pipe blank, and the 
external surface of the middle chamber is formed by the internal surface of the pipe 
blank. 1 dwg 
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Description: 

The present invention relates to the plastic metal working industry and can be applied for 
the production of shaped pipes which are used as blanks for patches employed for sealing 
off injured water, oil and gas wells. 

A longitudinally corrugated multipath pipe is known, which is used as a prototype and 
which is formed from a round pipe blank by deforming (stretching) its cross section. By 
changing the pressure exerted by the rollers on the blank, and the number of rollers it is 
possible to use the same mandrel for making pipes of various shapes, which is especially 
important when making pipes to be used as patches for repairing casing strings. 

The drawback of such a pipe is a considerable strain at the bending points, which limits 
the possibility of expanding the patch in the casing string and produces higher shear 
stresses, and the presence of a large number of stress concentrators at the pipe bending 
points. 

The object of the present invention is to reduce the residual strain by reducing the shape 
curvature and the longitudinal strains in the pipe. 

This object is achieved as follows. The shaped pipe, preferably welded, is made as a 
symmetrical combination of three guttiform chambers formed from a pipe blank; the 
external surfaces of the broadened portions of two chambers are in contact so that they 
form the third chamber, the internal surfaces of the first two chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 

A large area of the proposed shaped pipe surface is part of a circumscribed circle, which 
greatly reduces the number of stress concentrators over the pipe perimeter, decreases the 
expansion forces and increases the section strength so that the pipes used as patches in 
repairing leaky casing strings are not damaged as a result of their expansion. Besides, 
lower residual stresses are produced at the welded joint after expanding the pipe in the 
well owing to the fact that the welded joint is located in the low strain zone and the rest 
of the perimeter (the guttiform chambers) is characterized by smooth transitions having 
small curvatures. 

The perimeter of the external surface of the shaped pipe is made somewhat larger than 
the internal diameter of the casing string for the purpose of obtaining an interference fit, 
and the external circumscribed diameter is smaller than the internal diameter of the 
casing string to ensure an unobstructed lowering of the pipe into the well. 

The use of shaped pipes as patches which are installed in casing strings to eliminate 
defects (cracks, local penetration corrosion, perforations, wear, etc.) has a number of 
advantages over traditional methods: the production of a shaped pipe from a welded 
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blank makes it possible to greatly reduce the production expenses; due to the fact that a 
large part of the pipe perimeter is part of the circumscribed circle the number of 
concentrates is reduced, the area of contact between the straightened pipe and the casing 
string during expansion is increased and the shear stresses are reduced; the use of coiled 
shaped pipes makes it possible to decrease the repair time and reduce the consumption of 
materials and the repair costs when repairing damaged sections with the use of finite- 
length patches, to make repairs in wells at considerable depths and to increase the 
reliability and the service life of the repaired well section. 

When the proposed shaped pipe is coiled, the longitudinal strains and the pipe twisting 
are greatly reduced due to the fact that the longitudinal pipe coils are supported by the 
bearing surfaces of the broadened portions of the guttiform chambers. 

Besides, the proposed shaped pipe is sufficiently rigid, owing to which it does not lose its 
form while being coiled and no additional equipment and operations are needed to 
straighten the pipe while it is uncoiled. 

Having an exceptionally compact section, the proposed shaped pipe is characterized by 
very large radii of shaped section curvature. And the smaller shaped section curvature, 
the smaller plasticity reserve is consumed while shaping the pipe and while the pipe is 
expanded in a well and lower residual stresses are developed. 

The drawing shows a cross-section of the shaped pipe, where 1 and 2 are the guttiform 
chambers and 3 is the welded joint. 

The shaped pipe is a combination of two guttiform chambers 1 symmetrically located 
relative to the vertical axis of symmetry of the pipe and guttiform chamber 2 located 
between the chambers 1 along the vertical axis of symmetry. When the shaped pipe is 
made from a welded blank it is shaped so that the welded joint 3 is positioned along the 
above vertical axis of symmetry. 

The external surfaces of the broadened portions of the chambers 1 may be in contact with 
each other, and the chamber 2 is formed between them. The internal surfaces of the 
chambers 1 are formed by the internal surface of the pipe blank, and their external 
surfaces are parts of the external surface of the pipe blank. The internal surface of the 
chamber 2 is formed by the external surface of the pipe blank, and the external surface of 
this chamber is formed by the internal surface of the pipe blank. 

The shaped pipe is made, for instance, from skelp as follows. 

A round pipe is welded on a forming-and-welding mill, whereupon the round pipe is 
vertically upset on a shaping mill by means of horizontal rolls so that it acquires an 
intermediate shape and the chambers 1 are formed, whereupon the pipe is deformed by 
vertical rolls so that the third chamber — chamber 2 — is formed and the requisite shape 
section is obtained. 
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The shaping characteristics for specific sections are selected so as to obtain the desired 
geometry of the finished product. 

After the shaped pipe intended for use as a patch for repairing a casing string is sized on a 
sizing stand this pipe is transferred to a coiler or cut to 6 to 12 m lengths. 

Shaped pipe coiling makes it possible to obtain a compact, tightly wound coil, increase 
the coiling density, considerably reduce longitudinal strains developing when the shaped 
pipe is loaded on the drum and facilitate servicing of extensive wells. The shape height H 
and its external circumscribed diameter B are 27 to 35% smaller than the internal 
diameter of the casing string to be repaired, which ensures an unobstructed lowering of 
the pipe into the well to the damaged area. 

The shaped pipe is made as follows. 

A round section pipe 89 mm in diameter and 3.5 mm in wall thickness is welded on a 
forming-and-welding mill from endless band. Following this, the round pipe is loaded on 
a shaping mill and a shaped pipe having the section shown in the drawing is made. The 
round pipe is vertically upset on the shaping mill by means of horizontal rolls so that two 
chambers 1 are formed, whereupon the pipe is deformed by vertical rolls so that the third 
guttiform chamber — chamber 2 — is formed. The pipe is sized on a sizing stand to the B x 
H size, i. e., 60.1 x 57.5 mm. If necessary, the sized pipe is transferred to a coiler. 

For example, a shaped pipe 60.1 x 57.5 mm in size is used for repairing an oil well. The 
shaped pipe 60.1 x 57.5 mm in size is lowered into the well containing a casing string 89 
mm in diameter so that the clearance is equal to 28.9 mm. An air pressure is developed in 
the shaped pipe and it is expanded with the result that the pipe is straightened and tightly 
pressed against the casing string. After expanding the shaped pipe (patch), its walls are 
compressed and the casing string walls are stretched. The contact stresses and the use of a 
packer ensure that the repaired section is reliably sealed off when both the internal and 
external pressures are acting on its walls. 

The use of shaped pipes as blanks for patches intended for repairing casing strings makes 
it possible to restore the well serviceability at a minimum cost. 

The invention is recommended for use in damaged gas and oil wells. 
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Claims: 

The shaped pipe, preferably welded, and having a shape section, comprises a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact so that they form the third 
chamber, the internal surfaces of the first two guttiform chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 



Drawings: 
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